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COMPLETE SPECIFICATION 
Dibenz-[b,e] -Oxepine Derivatives 
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We, Chas. Pfizer & Co. Inc., a corporation organised under the laws of the 
State of Delaware, United States of America, of 235 East 42nd Street, New York, 
United States of America, do hereby declare the invention for which we pray that a 
patent may be granted to us and the method by which it is to be performed, to be par- 
ticularly described in and by the following statement : — 

This invention relates to new and useful compounds possessing a novel structure, 
the 11-substituted dibenz-[b,e]-oxepines. More specifically, it is concerned with 11- 
substituted dibenzoxepines, namely with 11-alkylaminoalkylidene derivatives thereof, 
and with the pharmaceutically-acceptable acid addition salts of said derivatives; these 
compounds are valuable as psychotherapeutic agents and as intermediates in the pro- 
duction of such agents. 

The compounds contemplated by the present invention are cis or trans isomers of 
an isomeric mixture of compounds of the general formula : 
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and the acid-addition salts thereof, wherein 

X and Y are each hydrogen, lower alkyl, lower alkoxy, lower alkykhio, chloro, 
fluoro, trifluoromethyl, lower acyl or lower dialkylsulfonamido; 

R is hydrogen or methyl; and 

R : is lower alkyl, lower alkenyl or lower cycloalkvl. It is to be understood that the 
terms 'Mower alkyl", "lower alkoxy "lower alkykhio", "lower acvl " "lower 
alkenyl " and " lower cycloalkyl " when used in this specification and in the appended 
claims contemplate said groups containing from 1 to 4 carbon atoms. The compounds 
ot this invention arc valuable e.g. in the form of therapeutic compositions containing the 
atorcsaid compounds or salts thereof together with a suitable pharmaceutical!}* accept- 
able carrier for the chemotherapy of mental disease and especially for the treatment* of 
[Price 4s. 6d.] — 
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depressed states. These, agents are also of use as regulators of the autonomic nervous 
system and they exhibit antiscrotonin, antihistaminic and anticholinergic activity; they 
are also appetite stimulants. 

Particularly valuable for this purpose are compounds of the following formula: 

II A 
chch 2 ch 2 n( r 

wherein R is hydrogen or methyl and R, is lower alkyl. 

The compounds of the instant invention arc conveniently prepared by the reac- 
tions represented by the following equations: 

^CfcD HO CH0 . 

<X . + T>^- "0( O* 


in 


-H 2 0 


CH r 0 


0 


CH r 0 



IT 1 

wherein X, Y, R and R, are as hereinbefore defined; D represents a disDlaceable group 
such as, for example, halogen (Hal. e.g. chloro, bromo, iodo), methane sulfonyl, and 
toluene sulfonyl, and R 2 represents an alkyl group preferably containing between 1 and 
5 carbon atoms. 

The starting materials for the synthesis of the compounds of the present invention 
are readily available commercially or may be easily prepared. Thus, for example, 
ethyl o-bromomethylbenzoate (Compound I, X = H, D = Br, R 2 = C,H,)"is prepared 
by the series of reactions represented by the following equations : 


son, f^V" 3 *L 


C0 2 H ^^COti 


CH 2 3r ^N/ CH 2 Br 

\\ W H Of 

COBr * ^ c 0 2 C 2 H s 


The reaction of o-toluic acid is carried out with at least cquimolar and preferably an 
excess amount of thionyl chloride. It is convenient to employ excess thionyl chloride 
as the reaction solvent and, after heating the reaction mixture to refluxing temperatures 
from about 1/2 to about four hours, to distill the unrcacted thionvl chloride from the 
reaction mixture at a reduced pressure. The product may be purified, as by distillation 
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Conversion of the 6,11 - dihydrodibenz - [b,e] - oxepin - 11 - ones AO to the 
psychotherapcut.callyact.ve aminoalkylidene derivatives (VI) of the present invent on 

reacted with the Grignard reagents prepared from an appropriate 3-alkylaminoproDvl 
11 %C COmP °, l,a ^T 0 r ^ PreSent invention are «Kai«d by deh/drario n of Se 
SfiSTJqSST 1 (VII) f ° rmed thCreby - ™» SeqUen " - VsentedV/ Se 


Imnrh? k mca ™- but " u of sufficient purity to use directly in the next step The 

o-mcthyl-bcnzoyl chloride .s treated with an equimolar ratio or slight excess of bromine 

for from about 1 hour to about four hours at temperatures of from abou *00 

C to about 200 degrees C. The excess crude bromine is removed by distillation and 

the ..-bromomcthylbenzoyl bromide is added to ethanol. This reaction i preferably 5 

formSn 0W Wm JF ran »« » minimiz * ""desirable side reactions such L actone 

formation. An especially preierred temperature for this reaction is about 10 de-recs C 

The product isolated by removal of the solvent by distillation in a vacuum 

process for"^™ ""H " ^Tl materials in the above bribed 

z^vj&zg'zrjk c P 7pt of the prcsent invemion are readiiy avai,ab,e 10 

The substituted o-phenoxymcthylbcnzoate esters (III) can be prepared by reaction 
TT,J Substl ! utc ^-halomethylbenzoate ester (I) with a substituted pheny l) 

lr c . r 1 nS rC ' Cr l bl j; C3rr J ed ° Ut in the prCSenCe of cnou S h alkali metal hvdroxidi; 

for example, sodium hydroxide, to convert the phenol completely to its salt form 15 

«fer rr^nd P r h 0yCd at kaSt an eqU, ' m0lar rati ° ° f P henolate » ^halometJivlbenzoaTe 
T J!l c r .! aC - 10n 15 convcnient] y "rricd out in the presence of about 2 volumes 

rL uon mSt^^^ termediatC CSter 3nd the Pr ° duc " < In > are insoluble °n The 
£™ 1 ' g ° US St,mng :s required t0 obtain § ood >' ield ^ * " preferred to 
earn- out this reaction at temperatures of from about 25 to about 110 degrees and for 20 

rom SL fr ° m / b0Ut - 1 t0 3b0Ut 5 h0urS - The P f0duct can * isolated brextmtbn 
from the. reaction mixture into an equal volume of organic solvent, such as benzene 

Sue? can hel ^rh ^ 5? T P ° rad ° n ° f the solvcnt ^m the e^The 

product can be further purified by distillation at pressure of below about 1mm H» 

lhe o-phenoxymethylbenzoic acid intermediates (IV) in the reaction scheme 25 
outlined above are conveniently prepared by hydrolysis of the correspond^ estSs 
212: f inCe . there f ls s ° me tCndenc y for the benz yl ««er linkage to be cleaved by ac die 
Zfr n' " 15 PrC Crred 10 COnduCt the Mrolysis in the presence of a basic cataTvst An 
especially convenient procedure is to reflux a mixture of the ester (III) with about iS 

A 10 3qUe0US S0dium h >' droxide soluti °n ™* abou T volume of 

ethanol. After a reaction period of from about 24 to about 96 hours, the react on mi° 

i^H ofK^I eX > aCt£d Wit . h EqU u al VOlume 0f benzene and aft « "idifi atio™ 
P H of be *° v u 2 w »" mineral acid, the product is extracted into benzene The o- 

?an bffTS n Cn2 fi ° 1C /. Cld (IV) iS ,! S ° lated ^ eva P^«°n of the benzene soivenfand 
can^be further purified by recrystalhzanon from- ethanol or mixtures of ethanol and 35 

,~ , ThC 6,11 ,' dih >' d rodibenz - [b,e] - oxepin - 11 - ones (V) of the present invention 

Amnn?)?" Jt S /y dl2atl0n will occur readily in the presence of dehydrating agents 
™S dch >' drat ' n S a^nts which have been found to be effective in promoting 4n 

Sett ph0Sph0r0 ^. ™ de and trifluoroacetic aSnX . 40 

£ Preferred because it promotes cychzation in the highest yield is trifluoro- 
acetic anhydride. It is preferred to carry out the reaction in the presence of from abom 

Dihydrodibenz - [b,c] - oxepin - 11 - one, for example, can be prepared by adding 

«S?S SCM POrti °T' Se 10 f ° Ur V ° lumeS ° f ^™?c anhydr idf 
over a period I o, about 30 minutes and stirring the resulting mixture at room terncera- 
ture for an additional four hours. The product is isolated by pouring tie re^cSm x- 

*Z? r °) 4-1 g , , the 0rgamc la y er mt0 benzene " nd evaporating the benzene 

£K; f oxe P' nc - n - on « °f ^e present invention can be further purified by recry- 

and wa«r n ^ W ^ methan01 ° f Cthano1 0r from mixtur « «* Seffl 
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wherein X, Y, Ha], R, and R are as hereinbefore defined. 

Alternatively, the compounds of the present invention can be prepared by reaction 
of the appropriate oxepin-1 1-one with an allyl-magncsium halide Grignard reagent, 
followed by dehydration of the 11-hydroxy compound (VIII) formed and amination of 
the /3-olefinic linkage of Compound IX. This reaction sequence is represented by the 
following equations: ■ " ' 



wherein X, Y, R, R, and Hal are as hereinbefore defined. 

Another alternative synthesis of the aminoalkyl compounds of the present inven- 
tion involves treatment of the corresponding oxepin-1 1-one with a 3-dialkylamino- 
propyne-1 in the presence of a condensing agent such as lithium amide followed by 
hydrogenation and dehydration of the subsequent intermediates. These reactions are 
represented by the following equations : 



wherein X, Y, R and R, are as hereinbefore defined. 
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Still another alternative process for the preparation of the compounds of rh,- 
present invention mvolvcs treatment of the corresponding oxepin-11™? with acrv£ 
mtnic followed by reduction, dehydration and alkylation of the subscquem inTennedSs" 
1 his reaction sequence IS represented by the following equations • 'ntermediates. 
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wherein X, Y, R„ and R have the meanings defined hereinbefore 

n«. ^^"y con . ve nient process for" the preparation of the aminoalkvlidene com- 
pounds of the instant invention is the first mentioned (e.g., the reaction of th ^SSS- 

dehv J ;^ ePm " 1 f 1 ",° ne i; V L th / 3 - alk y^i^opyl Grignard reagent JoSowed bv ^e 
dehydration of the 11 -hydroxy compound (VII) formed thereby) Thus the Griiarf 
reagent ,s prepared by adding a solution of freshly distilled 3-LinoSopyl hale £ 

te5££7?£.V ethy / e ? er - t0 2n eqUim ° lar am ° Unt 0f -agne&Sngs fa 
hJ^fu Z • rySta , 1 ° f ,0dine and a few dr °P s of meI hyl iodide. The reaction 

1S started by gently heating the reaction vessel to about 30 degrees C and the addition 

lh e M ak ff de 'trained." »** » »* that the itac^^refESlrS 
tne heat of the exothermic reaction. After substantially all of the magnesium metal £ 
consumed (this requires from about 2 to about 10 houVs) a solution^? theTpropriai 
oxepm-ll-one in about 10 volumes of ether is added. It is preferred to eSv aS 

r a °ddVh [ h3t the , m K° le rati ° ° f Gn ' snard rea S ent » oxepin-n-onl is Sow 20^5 
1,H o, S 0 10n ° f ^ "XP 1 *-"-™ to the solution of the Grignard reagent maTn- 
tained at refiuxing temperature; the time of said addition generally is of the or™ of 
roZTf 10 abo £. four , hour ?- After the addition is comptete the reaction mix £e is 
refluxed for an additional period of about 12 to about 48 hours whereupon it s cooled 
and treated with an equal volume of a 10 percent aqueous soludon of ammomum cht 
ide The intermediate ll-(3-aminopropyi)-6,ll-dihydrodibenz-rb^^ 
can be isolated in tl.c following manner: the ethereal layer is separate ^ is washed 

ndth? T V 6 ° f T% ' 1S dried With 10 P« cent 0( anhydrfus odiTu fate 
and the etner is evaporated. The solid residue can be further purified by rec^ystaU za- 
f.on from ethanol or methanol or mixtures of ethanol and wa\er DehvdraS S this 
intermediate can be accomplished by heating in the presence of an 3 Thus the n 
hydroxy compound (VII) can be treated with about 25 volumes of IN aqueous hvdro- 

^ r'Vn" 1 3nd S °[ Utl ° n heatcd at from about 50 » ^out 110 degws C from 
C « 30 „™ UKS t° a bout 4 hours. The mixture can be cooled and revered VtronS 

S ni P A 10 ° r ab0VC) ft the libcrated b3se ( VI ) is "olated by extraction in oethX 
fohowed by separation of the ethereal layer and evaporation of the solven, ^therefrom 

oy at.til.ation under reduced pressures corresponding to about 1.0 mm of H° 

U, course, as is obvious to those skilled in the art, when th- acvl and dialkvl 
sulfonam.do-subsntuced dibenz-oxepin-1 1-ones of this invention "are t eaYed with Gr 

S£ aTSed aTthe U^T ^ *Z » ° CCUr with ^"bStuS n£r 

H I no the 11 -one lunction. To avoid this, the acvl group may be protected 

dunng the reaction by format.on of a ketal or thioketal, and' it is preferred to EZ 
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• i he aminoslkylidine group into the alkylsuifonamidodibcnzoxcpin-l 1-one compounds by 
the ailyl-magnesium halide route mentioned hereinabove and exemplified in detail 
hereinafter, 

h is to be understood that processes for the preparation of the subject compounds 
involving treatment of groups "convertible" to new groups are contemplated by the 
present invention. This is particularly illustrated by the reactions represented in the 
iollowing equations: 

CH r 0 ^ Cior^ Ch 2 0 


KO CH.CH,CH : <. HO CH.CH 2 Cn ? N 

I! 


32a 


ckch 2 ch 2 n; 
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wherein X, Y, and R, are as hereinbefore defined. Since the reaction of the dibenz- 
oxepine-ll-ones of this invention with Grignard reagents in which R as hereinbefore 
defined is H have a tendency to proceed in iow yield, it is especially preferred to use 
this alternative and particularly convenient route to compounds of the instant invention 
in which the amino nitrogen bears a hydrogen atom. This reaction can be carried out 
by treating a solution of the methylalkylamino compound (IX) in about 10 volumes of 
Id benzene with about 1.5 molar ratio of cyanogen bromide in about 10 volumes of 15 
benzene. The addition to the vigorously stirred reaction mixture is carried out over a 
period of about 1 to about 5 hours, then the reaction mixture is washed with a 5 per- 
cent aqueous solution of hydrochloric acid and the organic laver is separated. The 
intermediate cyanoamine is recovered by evaporation of the benzene solvent and is 
20 converted to the alkyhmino derivative (X) by refluxing for about 60 hours with about 
a 30 mol ratio of sodium hydroxide in an 8 percent solution of sodium hydroxide in 
cthanol-water (1 : 2). ihe base (X) is recovered from the reaction mixture by extraction 
with benzene and is isolated by evaporation of the solvent. It is converted to the mono- 
zkyhminopropyhdene derivative (XI) by treatment with 1 N aaueous hydrochloric 
2o acid in a manner analogous to that described in the general procedure hereinabove. ?5 
Of course, other dealkyiation means known to the art may be employed instead of 
cyanogen bromide to prepare the monoalkylamino alkyl compounds from the corre- 
sponding dialkylamino compounds. Among these are the use of chloroformates or of 
oxidative methods such as those involving ferricyanide. 
30 The acid addition salts of the aforementioned compounds of the present invention 30 

can oe formed by treating solutions of the free bases with the desired acid. It is particu- 
larly convenient to use diethyl ether and acetone solutions of said bases and to employ 
aqueous solutions of said acids. 

The acids which can be used to prepare the acid addition salts are preferably those 
35 which produce, when combined with the free base, salts whose anions are relatively 35 
innocuous to the animal organism in therapeutic doses of the salts, so that beneficial 
physiological properties inherent in the free base are not vitiated by side effects ascrib- 
able to the anions. However, when the products are the salts of toxic acids, they are 
readily convened to the free base by treatment with a strong base such as dilute sodium 
40 hydroxide. 

Appropriate non-toxic acid addition salts are those derived from mineral acids 4 ° 
such as hydrochloric acid, hydrobromic acid, hydriodic acid, nitric acid, phosphoric 
acid and sulfuric acid; and organic acids such as acetic acid, citric acid, tartaric acid 
lactic acid and maleic acid, giving the hydrochloride, hydrobromide, hydriodide nitrate' 
45 phosphate or acid phosphate, sulfate or bisulfate, acetate, citrate or acid citrate tartrate 45 
or bitartrate, and maleate salts, respectively. 

The preferred new psychotherapeutic agents of the present invention possess high 
activity in the treatment of mental depression, The physician will indicate dailv dosage 
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of said preferred compounds of this invention. The dosage will "be dependent upon the 
extent of mental depression, whether mild or severe. Tablets or capsules containing 10, 
25, 50 and 150 milligrams of instant therapeutic agents are convenient unit dosage 
forms. Such tablets or capsules may be prepared from mixtures of the present com- 
5 pounds with wcil known pharmaceutical excipicnts, such as starch, sugar, tapioca, cer- 5 

tain forms of clay and the like. Alternatively, liquid preparations may be prepared 
from mixtures of the present therapeutic agents and pharmaeeutically-acceptablc liquid 
media, such as water, aqueous glycols, sugar solutions, and the like which may contain 
conventional flavoring and coloring agents. Since the aforesaid pharmaceutical^ 

10 acceptable acid-addition salts of the compounds of instant invention are relatively much 10 
more soluble than the free bases, advantage is taken of this in the isolation and/or 
purification of the above compounds and in the preparation of aqueous solutions of 
these new compounds for oral or parenteral administration. 

With respect to the synthesis of the dibenzoxepinones of this invention wherein a 

15 trifluoromethyl group is substituted therein, it has been found that low yields of starting 15 
materials are obtained if the reaction sequence outlined hereinbefore is employed. While 
the reason for this is not clearly understood at this time, it is believed that the low- 
yields are due to a complicated polymerization reaction involving the trifluoromethvl 
phenol starting material (Compound II, Y = 4 — CF 3 ). Accordingly, as will be exempli- 

20 lied hereinafter, an alternative method for the preparation of trifluoromethyl-substituted 20 
dibenz-[b,e]-oxepines has been developed. This involves, for example*, reaction of 
readily available 2-bromobenzyl alcohol with 2-nitro-4-trifluoromethylchlorobenzene in 
the presence of about 1 molar equivalent of sodium hydride in about 10 volumes of 
dimcthylformamide at 70°C for from about 10 to about 20 hours whereby 2-(2 1 -nitro- 

25 4 1 -trifluoromethylphcnoxymcthyl)bromobenzene is formed. This intermediate is treated 25 
with iron and acetic acid whereby the nitro group is reduced to an amino group and 
then the amina group is diazotized and the diazo group is replaced with hydrogen by 
reaction with, for example, hypophosphorous acid or sodium borohydride according to 
procedures well known in the an. The 2(4 l -trifiuoromethylphcnoxymethyl)bromo- 

30 benzene is next reacted with magnesium and then with carbon dioxide in the manner 30 
well known in the art whereby the bromo group is replaced by a carboxyl group and 
the compound represented by formula IV (X = H, Y = 4 — CF,) is obtained. This is 
cyciized in the manner hereinbefore described to obtain 2-trifluoromethyl-6,ll-dihydro- 
dibenz- [b,e] -o:;epin-l 1-one. 

35 It is, of course, to be understood that the instant invention contemplates compounds - 35 

of the type capable of existing as cis and trans isomers. For example, the dialkylamino- 
propylidene-oxepines can exist as isomers. While the isomeric mixtures exhibit thera- 
peutic properties of the type possessed by these novel compounds, in some instances the 
activity may be greater in one pure isomer than in the other. 

40 With reference to the cis and trans isomers of 11 - (3 - dimethylaminopropyl- 40 

idene) - 6,11 - dihydrodibenz [b,e] - oxepine, there are found to be substantial 
differences in the pharmacological activity of these two materials. Thus, one of the 
pure isomers, that is, the cis-isomer, is much more effective in potentiating the stimu- 
lant effect of J-amphetamine and in its central nervous system activity, as measured by 

45 loss of avoidance behavior and by other tests. Furthermore, this same isomer is 45 
distinctly more potent as a spasmolytic agent against several spasmogens. 

Separation of isomeric 11 - (3 - dimethylaminbpropylidene) - 6,11 - dihydrodibenz 
[bje]-oxepine, prepared by the carbinol dehydration process disclosed hereinbefore and 
exemplified hereinafter, may be carried out in several ways. Thus, for example, sub- 

50 jecting the mixed isomers to thin layer chromatography, according to the method of 50 
Brenner and Niederwieser in Volume 17, Experentia, page 237, No. 5 (1961) with 
continuous elution for 10 hours with 10% diethylamine-hexane over silica gel on glass 
plates causes separation of two substances with R r values of 0.45 and 0.50, respectively. 
Location of the spots is facilitated by spraying the developed plates with concentrated 

55 sulfuric acid, by treating them at 100°C. for several minutes and thereafter examining 55 
them under ultraviolet light. This technique, in addition to indicating the presence of 
the two isomers, also shows that one is much more abundant than the other in mix- 
tures prepared by dehydration of the corresponding 11 -carbinol. 

With respect to the relative abundance of the two isomers, Nuclear Magnetic 

60 Resonance spectra (NMR) were obtained for the hydrochlorides of the synthesis mix- 60 
ture, for the individual pure isomers and for 90 — 10 and 80 — 20 mixtures of the two 
pure isomers. The data obtained, under parallel NMR conditions, indicated that the 
relative amount of the more active isomer, i.e., the cis-isomer, which forms a hvdro- 
chloride with m.p., 209— 210.5°C, is 1S±3%. The balance of the mixture is "com- 
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prised of the less-active isomer, i.e. the trans-isomer which forms a hydrochloride with 
m.p. 192 — 193°C. The NA1R spectrum of the higher melting isomeric hydrochloride 
salt measured in dcuierochloroform solvent at 12.5/ concentration has a vinvl proton 
triplet absorption at tau-4.35 (339 cps from TmSi standard at 60Mc). The NMR 
spectrum of the lower melting isomeric hydrochloride salt measured in deuterochloro- 
torm solvent at 25 7, concentration has a vinyl proton triplet absorption at tau-4.07 
(356 cps from TmSi standard at 60 Ale). 

With respect to further physical distinctions between the isomers, ultraviolet 
spectra show extinction cocrhcients,_at \% concentrations in ethanol, at 296 milli- 
microns, of 101 and 136, respectively, for the high-melting and low-melting hydro- 
chlorides. 

In addition to die separation by thin layer chromatography, the mixture may be 
separated by a crystallization technique, which takes advantage "of differences in solu- 
bilities of the two isomeric maleatcs. For example, the cis] trans mixture of ll-(3- 
dimethyiaminopropylidcnc>6,ll-dihydrodibenz [b,e] -oxepine hydrochloride, " m.p. 
1SS — 1S9--C, prepared by dehydration of the corresponding carbinol is converted to 
the free base and the free base is converted to the isomeric maleate salt, m.p. 16S — 
169°C. This is fractionally crystallized in ethanol from which is first isolated, because 
of its lesser solubility, the pure maleate, m.p. 172— 173 e G, of the trans-isomer which 
forms the hydrochloride with lower m.p., 192— 193 °C. This isomer is the less active 
pharmacologically and is the most abundant in the synthesis mixture. Re-combination 
and concentration of the mother liquors and finally evaporation of the solvent leaves, 
as a residue, the pure maleate of the cis-isomer which forms the hydrochloride melting 
at 209 — 210.5°. This isomer is the more active pharmacologically. 

The trans-isomer is useful as an intermediate for the preparation of the cis-isomer. 
Thus, the trans-isomeric hydrochloride, m.p., 192— 193°C. "is dissolved in about one 
hundred pans by weight of strong mineral acid, conveniently N hydrochloric acid, 
and the mixture is heated at 1C0°C. for from about 2 to about 10 hours. The solvent 
is evaporated 2nd there remains an equilibrium mixture of as and trans 11 - (3- 
dimethylaminopropylidene) - 6,11 - dihydrodibenz [b,e] - oxepine hydrochloride. 
This is separated into its pure components by fractional crystallization as described 
hereinbefore and the cis-isomer is readily obtained. 

As an alternative to isolating the cis-isomer from the liquors of the above-described 
fractional crystallization, it has also been found equally feasible to separate a cis /trans 
mixture of 11 - (3 - methylaminopropylidene) - 6,11 - dihydrodibenz [b,e] - oxepine 
hydrochloride and then to methylate the isomers. Thus, "as will be exemplified in 
detail hereinafter, the monomethyl, compounds are fractionally crystallized from 
alcohol, the separated isomeric hydrochlorides are convened to the free bases and the 
bases are treated withi formic acid and formaldehyde, then with 10% sodium hydroxide 
and are extracted into benzene. Evaporation of the benzene leaves the desired com- 
pound^ a residue, which can be convened into crystalline salts. 

While the relationship of the following pharmacological data to the quantitative 
antidepressant activity of the compounds of this invention is not clearly understood, 
the data are recognized in the art to be closely related to the effects observed on 
administration to mentally-depressed subjects. Thus, they are able to be used to clearly 
establish in which isomer the major pan of the pharmacological activity resides. 

A recognized test for central nervous system activity is to measure the presence or 
absence of a potentiating effect on the stimulation induced by ^/-amphetamine. In this 
test, rats are administered i-amphetamine and periodic observations are made of their 
increase in motor activity such as leg movements and moving from place to place. 
These observation assays are scored to obtain a mean score of activity (MSA) for the 
subjects and the measurements over a period of time, for example, 6 hours, show a 
regular progression from the 0 level to about 3.5 after 1 hour to a peak of 3.9 during 
the second hour, then a gradual drop to 0 again from the third to the fifth hour. A drug 
is assayed by administration to the J-amphetamine-treated (5 mg/kg) rat and the MSA 
is determined and compared against the profile obtained from the control series. Druss 
which increase the MSA above the values induced by ^-amphetamine alone, or which 
increase the duration of the active state are said to protentiate its effect on the central 
nervous system. 

It is found that the cis-isomer of 11 - (3 - dimethylaminopropylidene) - 6,11- 
dihydrodibenz [b,e] - oxepine forming a hydrochloride melting at 209— 210.5°C. 
strongly potentiates ^-amphetamine while the isomer forming a hydrochloride melting 
at 192— 193 °C. surprisingly does not. Thus the former, when administered at 20 
mg/kg, causes an increase in the MSA to 4.5 after 2 hours and this is maintained until 
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uic end of the 4th hour, at which time it begins to decrease to about 0 by the end of 
the 6th hour. The potentiating effect is clearly as marked, although quantitatively ths 
increase is not as great when this isomer is administered at 10 mg/kg. In sharp contrast, 
administration of the trans-isomer forming the lower melting hydrochloride did not 
potentiate rf-amphetamine. Here, treatment with 20 mg/kg caused the MSA to de- 
crease to about 2.5 during the 2nd through 3rd hours and then the value declined to 

0 dunng the final hours. The same general behaviour was observed after administration 

01 10 mg/kg. 

Differences between the two isomeric forms are also found in measurements of 
their ability to influence the loss of avoidance behavior. In this test, rats which arc 
trained on a Sidman non-discriminated avoidance schedule to perform acts which avoid 
shocks are treated with the drug to be evaluated and are closely observed to determine 
its effect, if any, on their avoidance behavior. It is found that the cis-isomer which 
forms the higher melting hydrochloride, when administered at a rate of 30 mg/kg shows 
a marked increase in its effect on avoidance behavior when compared against the trans- 
isomer forming the lower-melting hydrochloride. Thus, the mean shocks per minute 
yajue observed in the 20—40 minute period after administration of the former is about 
l.n while for the latter isomer the corresponding value is about 1.35 and for the rate 
administered saline only the value is 0. 

With respect to spasmolytic activity on the isomers, the data are summarized as 
follows : 


1 l-(3-dimethylaminopropylidene)-6,l 1-dihydro- 
dibenz [b,e]-oxepine 


Spasmogen 

Trans-isomer HC1, m.p. 
192— 193 C C. 

Cis-Isomer. HCL, m.p. 
209— 2 10.5 °C 


EC* 

EC 50 

Serotonin 

0.13 mg/cc 

0,019 mg/cc 

Acetylcholine 

0.45 

0.15. 

Histamine 

0.004 

0.001 

Angiotensin 

2.5 

0.23 

Barium 

2.3 

2.9 


50 — concentration effective to induce significant change in 50% of the samples 


_ This .well-known test measures the ability of the isomers to counteract the in vitro 
effect of the listed spasmogens on isolated guinea pig ileum. These data show that the 
isomer with the hydrochloride of higher melting point is a distinctly more potent 
spasmolytic agent. 

The following examples are given by way of illustration and are 'not to be con- 
strued as limitations of this invention, many variations of which are possible within 
the scope thereof. 

Example I 

2 - Phenoxymethylbemoic acid. — Phenol (7.05 g.) is dissolved in a solution of 3.0 g. 
of sodium hydroxide in 50 ml. of water and 17.5 g. of ethyl 2-bromomethylbenzoate is 
added. The reaction mixture is stirred vigorously at 100° in a nitrogen atmosphere for 
5 hours, and then the organic product is extracted into 3—25 ml. portions of benzene. 
Ihe combined benzene extracts are washed successively with 10 percent aqueous 
sodium carbonate solution (50 ml.) and with 50 ml. of saturated aqueous sodium 
chloride solution and the benzene solvent is evaporated. The crude residue (15 0 g) is 
distilled in a vacuum and the intermediate, ethyl 2-phenoxymethyl benzoate, is col- 
lected at 130—140 degrees C. (0.45 mm. Hg.). It is a colorless oily liquid which weighs 
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10,22 g ; . The intermediate ester, is hydrolyzcd to the corresponding acid by refluxing a 
suspension of 10 g. of the ester in 100 ml. of 10 percent aqueous sodium hydroxide 
solution to which 50 ml. of cthanol had been added. After 65 hours of refluxing, the 
reaction mixture is extracted with two 50 ml. portions of benzene, and after separation 
ci the benzene, the aqueous layer is rendered acidic to pH 1 with 10 percent aqueous 
hydrochloric acid. The product is extracted from the acidic laver with three 50 ml. por- 
tions ot benzene, the benzene extracts are washed with two '50 ml. portions of water 
then dried with 5 wt.-pcrccnt of anhydrous sodium sulfate and the benzene is evapor- 
ated. There is obtained S.9 g. of 2-phenoxvmethvlbenzoic acid, m.p., 118—122 degrees 
C A more highly purified material, m.p., 125.5—126.5 degrees C, is obtained after 
rccrystallization from ethanol. 


Example II 

The reaction sequence outlined in Example I is carried out with the appropriately 
substituted ethyl 2-bromomeihylbcnzoates and phenols in place of the unsubstituted 
compounds at identical mole ratios and the following additional 2-phenoxymethyl- 
benzoic acids are obtained : 


4 3 6 1 5' 

6 C0 2 H £' 3' 


5-chloro-2-phenoxymethylbcnzoic acid 
5-chloro-2-(4 1 -chlorophenoxymethyl) benzoic acid 

2- (4 1 -chlorophenoxymethyl) benzoic acid 

3- methyl-2-phenoxymethyibenzoic acid 

3- methyl-2-(4 1 -chlorophenoxymethyl) benzoic acid 
5-methyl-2-phenoxymethylbenzoic acid 
2-(4 1 -methylphenoxymethyl) benzoic acid 
5-methoxy-2-phenoxymethylbenzoic acid 
2-(4 1 -methoxyphenoxymethyl) benzoic acid 

4- propyl-2-phenoxymcthylbenzoic acid 
2-(5 1 -methykhiophenoxymethyl) benzoic acid 

4- methy3thio-2-phenoxymethylbenzoic acid 

5- trifluoromethyI-2-phenoxymethylbenzoic acid 

6- methyl-2-(3 , -methy]phenoxymethyl) benzoic acid 
2-(6 1 -chlorophcnoxymethyl) benzoic acid 
5-fiuoro-2-phenoxymethylbenzoic acid 
2-(4 1 -fluorophenoxymethyl) benzoic acid 
2-phenoxymethyl-4-propylthiobenzoic acid 
2-phenoxymethyl-4-f-propoxybenzoic acid 
2-(4 2 -acetylphenoxyrhethyl)benzoic acid 
2-(4 1 -l n ,l 11 -dimcthy]acetyi)phenoxymethyl)benzoic acid 
2-(4 1 -dimethyIsulfonamidophenoxymcthyl)benzoic acid 
2-(4 1 -di-;-propylsulfonamidophenoxymethyl)benzoic acid 


Example III 

6 »y"P l7 '>' rfr ^ — To 60 ml. of trifluoroacetic anhydride is 

added 15 g. (0.066 mol) of 2-phenoxymethylbenzoic acid prepared as described in 
Example I. The addition is carried out portionwise at 25 degrees C. over 30 minutes. 
The reaction mixture is stirred for an additional four hours then it is poured into 300 
ml. of water. The suspension is rendered basic to pH 12 by the addition of 25 percent 
aqueous sodium hydroxide solution and the organic layer is extracted with four 50 ml. 
portions of benzene. The combined benzene extracts arc washed with two 50 ml. por- 
tions of u*atcr and then dried with 5 wt.-% of anhydrous sodium sulfate. After 
evaporation of the benzene solvent there is obtained 10*5 g. of product, m.p 67—70 
degrees C. The 6,11 - dihydrodibenz - [b,e]oxepin - 11 - one is purified by recrystal- 
hzation from hexane. The purified product melts at 70.5 — 71.5 degrees C 
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Example IV 

, , 7^1 P^*"™ 01 Example III is used 10 prepare the following additional substi- 
and XIII " " ° XCPm " 11 " ° nt:S lrCm ^ a PP r °P riatc acid * of Examples II 

6 5 
.7 CH,-0 4 

10 C ,2 


A' 

9— CI 
9— CI 
II 


y 

H 

2— CI 

' lr cl 

7 ~CH 3 2-CI 
9-CH 3 H ^ 


H 


2-CH, 


H 

2— CF„ 


9— F 
H 


H 

2— F 


2— [(CH,)sCH] s NSO a 


10 


9— CH s O H 

H 2 CH O 

8— CH 3 CH,CH,. H r 

8- CH,S ' i~ CH3S 

9- cf; 

H 


10 — CH, 1— CH 

H 4— CI 


8— CH 3 CH,CH.S H 

8-(CH 3 ),CO " H „ 

g 2— CH,CO - ° 

*J .2— (CH 1 ),CHCO 

g 2— (CH,).NS6- 


30 


35 


Example V 

c i ," ( I- lam > l °Propyl) - 6,11 - dihydrodibenz - [b,e]oxepin - 11 - of 

Tl 1 ^' 10 - P r0pyl chloride S-> 0095 mo1 ) in 200 ml. 
or ar> e,her is added slowly with stirring and gentle heating to 2.28 g. (0.095 mol) of 

T/SV^T'u "^t °i 3nd a few dr °P s of iodide - After all of 

Srfnrf ;i 5 fl • , added th V sus P cnsi °n is refluxed for two hours and there is 
-dded to the rcfluxing solution ol Gngnard reagent a 10 percent by weight ethereal 
solution 0 f 10.0 g (0.0475 mol) of 6,11 - dihydrodibenz - [b,e] - oxepin - 11 one 
prepared as m Example III. The addition is made during 1.5 hours after which ?he 

TaTl ^ ™u ° f 3 10 ,P erc,:nt a <5 ue ™s ammonium chloride solution and 40 

tin. f W ™!f"- ^ ?u ganiC layer is se P a "ted, is washed with two 100 ml. por- 

Z J Wa - Cr ' ,S ied , ^ 5 ? crccnt b - v vve 'S ht of anhydrous sodium sulfate and 
the solvent is evaporated. The residue is triturated with hexane and separated; 10.0 g. 

,,«S 3 -d'^^nnnopropj-l) - 6,11 - dihydrodibenz . [b,e] - oxepin - 11 - ol 
Z'L I w gre£S ° btaincd - Rc "/stallization from cthanol-watcr affords a 

mo e pure product m.p. 121-123 degrees C. Paper chromatographic analysis indi- 
cates me sample ro be homogeneous. 

Analysis: Calcd. for C,,H,,0,N: C, 76.73; H, 7.80; N, 4 71 
p Cl,nd: ■ , C, 76.S6; H, 7.89; N, 4.73. 

chlorid* S. C rS m rn proccd " rc ' s V b ? itution of the appropriate alkvlaminoalkvl 

foKig '^btzoxepSf 1113 ^^^yl chloride, there are obtained the 

JH3-ethyImcAy!aminopro 

1 l-(3-allylmethylaminopropyl)-6,l 1 -dihydrodibenz- [b,e] oxcpin-1 l-ol ' 
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10 


11 - (3 - cyclopropylmethylmcrhylaminopropyl) - 6,11 - dihydrodibenz - fb»el 
oxepin - 1 1 - ol 

11 - (3 - cyclopropylmcthylaminopropyl) - 6,11 - dihydrodibenz - [b,e] oxepin- 

1 l-ol 

Example VI 
ll'^'DimethyIaminopropyHdene)-6,n-dihvdrod^ 
A suspension of 4.1 g. of 11 - (3 - dimcthyiaminopropvl) - 6,11 - dihvdroibenz[b,c]- 
oxepin - 11 - ol in 100 ml. of 1 ,V hydrochloric acid is heated at 100 degrees C for 2 
hours. The reaction mixture is then made basic to pH 11 by addition of 20 percent 
aqueous sodium hydroxide solution and the liberated product is extracted into 100 ml. 
of ether, the ether is washed with two 50 ml. portions of water, is dried with 5 wt.- 
pcrccnt of anhydrous sodium sulfate and the ether is evaporated in a vacuum of 15 mm. 
Hg. Distillation of the residue gives 11 - (3 - dimcthylaminopropvlidcnc) - 6,11- 
dihydrodibcnz - [b.c] - oxepin, 3.0S g., b.p. 260—270 degrees C. at 0.2 mm Hg 
15 Analysis: Calcd. for C ly H 21 ON: C, S1.6S; H, 7.58 * 

Found: C, 81.45; H, 7.67 

By the same procedure, 11 - 3 - ethylmethylaminopropylidene - 6,11 - dihydro- 
dibenz - [b,e] - oxepine, 11 - (3 - allylmethylaminopropylidene) - 6,11 - dihydro- 
dibenz - [b,e] - oxepine, 11 - (3 - cyclopropylmethylmethylaminopropylidene) - 6,11- 
20 dihydrodibenz - [b,e] - oxepine and 11 - (3 - cyclopropylmethvlaminopropvlidenc)- 
6,11 - dihydrodibenz - [b 3 e] - oxepine are obtained by dehydration of the correspond- 
ing 1 l-ol compounds of Example V. The products are obtained in the form of a mix- 
. ture of cis- and trans-isomers. 

Example VII 

25 11 - (3 - Methylaminopropylidene) - 6,11 - dihydrodibenz - [b,e] - oxepine. 

The 11 - (3 - dimethyiaminopropyl) - 6,11 - dihydrodibenz - [b,e] - oxepin - 11 - ol 
of Example V (10.4 g., 0.033 molj dissolved in 125 ml. of benzene is added drop wise, 
with stirring, to 6.0 of cyanogen bromide in 50 ml. of benzene over a 3 hour period. 
After an additional 30 minutes the solvent is removed by distillation at a pressure of 

30 15 mm. Hg., and the residue is redissolved in 50 ml. of benzene. The solution is washed 
successively with 50 ml. of water. The benzene solution is dried with 5 percent by 
weight of anhydrous sodium sulfate, and the benzene is distilled off at a pressure of 
15 mm. Hg. The crude cyanomine residue is hydrolyzed by refluxing a mixture in 
150 ml. of 10 percent aqueous sodium hydroxide and' 75 ml. of ethanol for 44 hours 

35 in a nitrogen atmosphere. The reaction mixture is acidified to pH 1 with 36 N hydro- 
chloric acid while at 90 degrees C, is cooled to 25 degrees C. and is extracted with 
three 25 ml. portions of benzene. The aqueous phase after separation of the benzene is 
made strongly basic (pH 12) by addition of 20 percent aqueous sodium hydroxide, and 
the liberated product is extracted into three 25 ml. portions of benzene. Evaporation 

*0 of the benzene solvent at 20 mm. Hg. leaves the 11 - (3 - Methylaminopropylidene)- 
6,11 - dihydrodibenz - [b,e] - oxepine. This is convened to a crystalline hydrochloride 
by treating a solution of the product in 30 ml. of ether with a saturated ethanolic solu- 
tion of hydrogen chloride and evaporating the solvent. The hydrochloride is further 
purified by recrystallization from isopropanol. The products melts at 241 242°C 

\5 Analysis: Calcd. for C u H 13 NO.HCl: C, 71.63; H, 6.68; N, 4.64 

5? und: . ..... C > 7137 > H > 6 - 64 ; N, 4.38. 

I he products are obtained in the form of a mixture of cis and trans isomers. 

Example VIII 

Following the procedure of Example V with substitution for the corresponding 
v unsubstituted oxepin-ll-one the dibenzoxepin-ll-ones of Example IV, and using the 
appropriate 3-aminopropyl chloride, the following additional 11 - (3 - aminopropyl)- 
6,1 1 - dihydrodibenz - [b,e] - oxepin - 11 - ols are formed : 
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Example IX 

Following ihc procedure of Example VII and substituting the appropriate dialkyl- 
aminopropvlidcnc-oxepinols of Example VIII, the following additional monoalkyl- 
aminopropyiidcne-dibenzoxepin-ll-ols arc prepared: 


5 
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HO CH 2 CK 2 C^NKR| 
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Example X 

The oxepin-ll-ols of Examples VIII and IX are dehydrated by the procedure of 
Example VI and the following additional substituted 11 - (3 - aminopropylidene)- 
10 6,11 - dihydrodibenz - i [b,e] - oxepines are obtained: 10 

CHCH^ 
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The products are obtained in the form of a mixture of cis- and 'trans-isomers. 
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Example XI which 

2 - Dimcihylsulfonamido - 11 - (3 - hionomeihybjminopropytidenc) - 6,11 - dihydro- after 

dibaiz - [b,e] - oxepine. — 6,11 - Dihydrodibenz - |b,e] - oxcpin - 11 - one, 20 g., stallh: 
prepared as described in Example III is suspended in 30 ml. of sulfuryl chloride. The 

5 reaction mixture is maintained at 25°C. for 1/2 hour then is warmed to 80° for 1 5 5 I 

hour The mixture then is poured into ice water and the sulfonyl chloride intermediate 1 

which precipitates is collected by filtration. Five grams of the sulfonyl chloride com- heate 

pound is treated with 20 ml. of anhydrous dimethylamine and, after the mixture is stirrc 

allowed to stand at 25 C C. for 16 hours, the excess dimethyl amine is distilled off. The after 

10 2-dimethylsulfonamido-6 ) ll-dibenz-[b,e]-oxepin-ll-one which remains as a residue 10 io and ^ 

from the distillation is recrystallizcd from ethanol. Seven grams of the suifonamido orgai 

oxcpin-ll-one is suspended in 50 ml. of diethyl ether and a 0.6 molar solution of allyl anhy. 

magnesium bromide in diethyl ether is added thereto during 1-1/2 hours at 25°C The is pu 
suspension is heated to rcrluxing temperature for an additional 3/4 hour, then is cooled 

15 at 25 C C. and is treated with 100 ml. cf a 107- squcous ammonium chloride solution. 15 15 is di; 

The ether layer is separated and combined with 50 ml. of an ethereal extract of the is cc 

aqueous layer. The combined ether layers are dried with 10 wt.-% of anhydrous sodium in 1: 

sulfate, die drying agent is filtered off and the ether is removed by distillation. The phor 

product, 2 - dimethylsulfonamido - 11 - allyl - 6,11 - dihydrodibenz - [b,e] - oxepin- 200 

20 ll-ol, remains as a pale yellow oil. Seven and seven-tenths grams of the il-ol and 10 g. ' 20 20 of b 

of triethylamine are dissolved in 140 ml. of diethyl ether and the resulting solution is fiuoi 

cooled to - 10°C, then is treated with a cold solution of 3.57 g. of ihionyl chloride aboi 
in 50 ml. of ether. After two hours, the reaction mixture is poured into ice-water 

(150 ml.), the cold ether layer is separated, washed with 50 ml. of 10% aqueous sodium 75 : 

25 carbonate solution at 5°C, dried with 5 \vt.-% anhydrous sodium sulfate, the sodium 25 25 ncs * 

sulfate is separated by filtration and the ether is removed by distillation under vacuum side 

at - 5°C. until the volume of solution is 30 ml. The solution of dicne in ether is trans- gasc 

ferrcd to a pressure bottle, 20 ml. of anhydrous monomethylamine is added and the susp 

vessel is sealed and allowed to stand at 25 °C for 48 hours. The bottle is then cooled to 100 

30 — 15°C, is opened and then the excess amine is allowed to evaporate at room tern- 30 30 the 

perature. The residue is dissolved in 25 ml. of ether, the organic layer is extracted with por. 

50 ml. of 1 N aqueous HQ and the free base is liberated by the addition of concen- the 

trated aqueous ammonia to pH 10. The free base is extracted into 50 ml. of diethyl ben 

ether, the ether extract is washed with three 25 ml. portions cf water, is dried with by 

35 5 \vt.-y o of anhydrous sodium sulfate and the ether is removed by distillation. The 35 35 din; 
product, 2 - dimethylsulfonamido - 11 - (3 - monomethylaminopropylidene) -6,11- 
dihydrodibenz - [b,e] - oxepine, is dissolved in 20 ml. of ether and is treated with a 

molecular equivalent of hydrogen chloride dissolved in ether. The solvents are evapor- Sej 

ated and the residue is recrystallized from isopropanol to obtain the hydrochloride, m.p. [b. 

40 199— 201°C. * 40 pre 

Analysis: Calcd. for C.H^O.N.S. HCl: C, 58.73; H, 6.17; N, 6.85 40 pre 

Found: C, 59.04; H, 6.22; N, 6.54. anc 

The products are obtained in the form of a mixture of cis- and trans-isomers. aff 

vei 

Example XII by 

45 The hydrochloric acid addition salt of 11 - (3 - dimethylaminoprop3 r lidene) - 6,11- 45 45 

dihydrodibenz - [b,e] - oxepine is prepared by mixing an acetone solution of the free dr; 

base with an aqueous solution of hydrochloric acid and evaporating the resultant ba 

solution. etJ 
Other acid addition salts of the oxepine compounds of the present invention 

50 described in the above examples are prepared by this same procedure employing acetic 50 

acid, hydrobromic acid, hydriodic acid, nitric acid, citric acid, phosphoric acid, tartaric 59 11 

acid, sulfuric acid, lactic acid and maleic acid. ch 

The products are obtained in the form of a mixture of cis- and trans-isomers. E" 

T 

Example XIII rc 

55 2 - Trifiuoromelhyl - 6,11 - dihydrodibenz - [b,e] - oxepin - 11 - one, — 2 - Bromo- 55 55 

benzyl alcohol (0.1 mole) is dissolved in 50 ml. of dry dimcthylformamide and is b 

treated with 0.1 mole of sodium hydride dissolved in 100 ml. of dimcthylformamide. 1 

The mixture is treated with 2 - nitro - 4 - trifiuoromethylchlorobenzene (0.1 mole) and n 

is heated to 70°C. for 15 hours. The reaction mixture is cooled and then is poured into li 

60 500 ml. of water. The 2 - (2 1 - nitro - 4* - trifluoromcthylphenoxyTnethy^bromobenzene 60 50 
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which separates is collected by extraction into three 100 ml. portions of benzene and, 
after removal of the solvent by distillation in vacuo, the product is purified by recry- 
stallization from equal parts of benzene and he?cane; m.p. 10S.5 — 109.5°C. 

Analysis: Calcd. for C l ,H..0 1 NBrF 3 : C, 44.7; H, 2.4; N, 3.8. 

Found: C, 44.7; H, 2.4; N, 3.7. 

2 - (2 l - Nitro - 4 l - trifluoromcthylphenoxymcthyl)bromebenzene (0.1S mole) is 
heated in a reriuxing suspension of 120 g. of iron tilings and 350 ml. of water. To the 
stirred reaction mixture is added 240 ml." of glacial acetic acid over a period of 3 hours; 
after an additional 2 hours, the reaction mixture is cooled. 300 ml. of benzene is added, 
and the solids are removed and washed with an additional 100 ml. of benzene. The 
organic layer containing the product is scparaied, washed with water, dried with 
r.nhvdrous sodium sulfate (10 wt.->'), and the solvent is removed /// vacuo. The residue 
is purified by distillation at a pressure of about 1 mm. Hg. 

2 - (2 : - Amino - 4 l - trifluoromethylphcnoxymethyl)bromobenzene (0.05 moie) 
is dissolved in 50 ml. of water containing 0.22 equivalents of sulfuric acid. The solution 
is cooled to 0 — 5-C. and is treated with a cold solution of 0.055 mole of sodium nitrite 
in 15 ml. of water. After 30 minutes, there is added 0.055 equivalents of hypophos- 
phorous acid and the suspension is warmed to 35 C C. fcr 1 hour then is treated with 
200 ml. of water and the product is recovered by extraction into three 75 ml. portions 
of benzene. The solvent is removed by distillation in vacuo. The product, 2 - (4 l - tri- 
fiuoromcthylphenoxymethyl)bromobenzcne is purified by distillation at a pressure of 
about 1 mm. Hg. 

2 - (4 l - trifiuoromethylphenoxymethyl)bromobenzene (0.03 mole) dissolved in 
75 ml. of anhydrous diethyl ether is added slowly in a nitrogen atmosphere to mag- 
nesium turnings (0.033 mole) and a crystal of iodine. After the heat of reaction sub- 
sides, the mixture is refluxed for two hours, then is cooled to 25°C. and saturated with 
gaseous carbon dioxide. The gas flow is continued for 12 hours then is stopped and the 
suspension is poured into a mixture of 100 ml. of 1 A 7 aqueous hydrochloric acid and 
100 g. of ice. The mixture is stirred at room temperature until the ice has melted, then 
the carboxylic acid fraction is isolated and the aqueous layer is washed with two 25 ml. 
portions of ether. The ether extracts are combined with the carboxylic acid fraction and 
the ether is distilled off leaving the product 2 - (4 l - trifluoromethylphenoxymethyl) 
benzoic acid. This is purified by recrystallizaticn from dilute ethanol and is converted 
by the procedure described in Example III to form the 2 - trifluoromethyl - 6,11- 
dihydrodibenz - [b,e] - oxepin - 11 - one of Example IV. 

Example XIV 

Separation of isomeric 11 - (3 - Dimethylaminopropylidene) - 6,11 - dihydrodibenz- 
[b,e] - oxepine. — Five grams of the cis/ trans mixture of 11 - (3 - dimethylamino- 
propylidene) - 6,i 1 - dihydrodibenz - lb,e] - oxepine hydrochloride prepared by the 
procedure of Examples VI and XII, m.p. 18S— 1S9°C, is converted to the free base 
and then to the maleate salt, m.p. 168— 169°C. Several recrystallizations from ethanol 
afforded a pure isomeric maleate, m.p. 172 — 173. This is the trans-isomer and is recon- 
verted to the free base and then to the hydrochloric acid-addition salt. This is purified 
by recrystallization from a mixture of ethanol and ether; m.p. 192 — 193°C. 

The cis- isomer is isolated by the concentration of the crystallization liquors to 
dryness, followed by converting the residue to the free base and then converting the 
base to the hydrochloric-acid addition salt. After recrystallization from a mixture of 
ethanol and ether, the salt has a m.p. of 209 — 210.5°C 

Example XV 

11 - (3 - Monomethylaminopropylidene) - 6,11 - dihydrodibenz[b 3 e] - oxepine hydro- 
chloride, m.p. 226 — 226.5°C. — The mixture of isomers obtained by the procedure of 
Example VII is separated by the fractional crystallization technique of Example XIV. 
There are obtained two isomeric hydrochlorides, one of which, the cis-isomer, after 
recrystallization from a mixture of ethanol and ether, melts at 225 — 226.5°C. 

2.3 g. of the hydrochloride of this isomer is converted to the free base and the 
base is treated with 97% formic acid, 0.9 ml., and 37% aqueous formaldehyde, 
1.92 ml. The mixture is heated for 1.5 hours on a steam bath then is diluted with 100 
ml. of water, is rendered strongly basic with* 10% sodium hydroxide solution and the 
liberated product is extracted three times with 50 ml. portions of benzene. The benzene 
layers are combined and the benzene is removed by distillation. The residue is dissolved 
in 10 ml. of ethanol and is acidified with ethereal hydrogen chloride. The salt, which 
precipitates, is removed by filtration and is recrystallized from a mixture of ethanol 
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and ether. There' is obtained the pure cis-isomcric hydrochloric acid-addition salt of 
")9— 210 5=-C C lh - -laminaprp P>' lidcnc > * 6 > n - dihydrodibenz - [b,e] - oxepine, m.p. 


_ Example XVI 

homcrizct.on oi Isomeric 1 1 1 - (3 - dimcthyhiminopropvlidene) - 6,11 - dihvdrodibenz 
\b.c\- ...xy/kw hydrochloride, m.p. 192— 193 C C. — The trans-isomer, isolated bv the 
procedure ot kxamplc XIV, 50 mg., is heated in 5 ml. of 1 N hydrochloric acid 'on a 
sicsm bain lor 4 hours. The mixture is evaporated to drvness and the residue which 
comprises a mature of the isomeric cis/ trans hydrochlorides is separated bv the frac- 

10 i.or.:..l crystallization technique of Example XIV into the hydrochloride of 11 - (3- 
7"?«hylaminopropylidcne) - 6,11 - dihydrodibenz . [b,e]' - oxepine, m.p. 192- 
r^v^J^T 1 ^" an , d thc M'ochloridc of 11 - (3 - dimcthvlaminopropyl- 
; h 5 i", 6, i -" dlh >' d / 0d ^ cn L 2 * b,ej - oxepine, m.p. 209-210.5 c C, i.e.'the cis-isomer, 

1 5 WHAT ^ WECLAIM is' - d " C " bed cnhanced pharmacological activity. 

vt !; w P l° CC - S { °\ . obuinin S th e cis and trans-isomers of compounds of formulae 
\ 1 and Via herein which comprises separating the aforesaid isomers by fractional 
crystallization. 

™ wt 2 ' • ') Pt ocess . for separating isomeric mixtures of compounds of the formulae VI 

20 or Ma including cis and trans isomers thereof substantially as described herein with 
particular reference to the Examples. 

3. Cis and trans isomers of compounds of formulae VI or Via whenever pre- 
pared by a process according to claim 1 or 2. 

4. Cis or trans isomers of an isomeric mixture of compounds of the formula: 

^ ChVO 
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and the acid addition salts thereof, wherein X and Y are each hydrogen, lower alkyl, 

is£i£!sSnS:r ^ 05 fiuoro ' trifluoromeih ^ ^ «■ ^ 

R is hydrogen or methyl ; 

and R, is lower alkyl,' lower alkenyl or lower cycloalkyl, including a therapeutic com- 30 
position containing the aforesaid compounds or acid addition salts thereof together with 
a suitable pharmaceutical^ acceptable carrier. 

5 An isomeric mixture of compounds of the formula Via herein and acid addi- 
tion salts thereof including a therapeutic composition containing the aforesaid mixture 
of compounds or salts thereof together with a pharmaceutical^ acceptable carrier 35 

6. Qs or trans isomers of the compounds of claim 5 and the acid addition salts 
thereof, including therapeutic compositions containing said cis or trans isomers together 
with a suitable pharmaceutical!}' acceptable carrier. 

7. Cis or trans isomers of an isomeric misture of compounds of the formula 

fHj-0 

ax) 

40 II a 

CHCK,£H,f< 40 
1 c Rj 

and the acid addition salts thereof wherein R is hydrogen or methyl and R> is lower 
fK'J? u g a * cra Pf ut,c composition containing the aforesaid compounds or salts 
thereof together with a pharmaceutical^ acceptable carrier. 

8. An isomeric mixture of compounds of the formula : 
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and the acid addition salts thereof, including a therapeutic composition containing the 
aforesaid mixture of compounds or salts thereof together with a pharmaceutically 
acceptable carrier. 

9. Cis or trans isomers of compounds of claim 8, including therapeutic compo- 
5 sitions containing said cis or trans isomers together with a pharmaceutically acceptable 5 

carrier. 

10. The cis isomer of 11 - (3 - dimcthylaminopropylidene) - 6,11 - dihydro- 
dibenz - [b,e] - oxepine which forms a hydrochloric acid addition salt, m.p. 209 — 
210.5-C. and the acid addition salts thereof, including a therapeutic composition con- 
10 tainins said isomer together with a pharmaceutically acceptable carrier. io 

fl. The trans isomer of 11 - (3 - dimethylaminopropylidcne) - 6,11 - dihydro- 
dibenz - [b.e] - oxepine which forms a hydrochloric acid addition salt, m.p. 192 — 
193 C C. and the acid addition salts thereof, including a therapeutic composition con- 
taining said isomer together with a pharmaceutically acceptable carrier. 
15 12. A mixture of isomers of 11 - (3 - methylaminopropylidene) - 6,11 - dihydro- \$ 

dibenz - [b,e] - oxepine and the acid addition salts thereof, including a therapeutic 
composition containing the aforesaid isomeric mixture of the compound or salt thereof 
together with a pharmaceutically acceptable carrier. 

13. A mixture of isomers of 2 - dimethylsulfonamido - 11 - (3 - monomethyl- 

20 aminopropylidcne) - 6,11 - dihydrodibenz - [b,e] - oxepin and acid addition salts 20 
thereof, including a therapeutic composition containing the aforesaid isomeric mixture 
of the compound or salt thereof together with a pharmaceutically acceptable carrier. 

14. Cis or trans isomers of the compound of claim 13, including therapeutic 
compositions containing said cis or trans isomer together with a suitable pharma- 

25 ceutically acceptable carrier. 25 

15. The cis isomer of 11 - (3 - methylaminopropylidene) - 6,11 - dihydrodibenz- 
[b,e] - oxepin which forms a hydrochloric acid salt, m.p. 225— 226°C. and acid addi- 
tion salts thereof, including a therapeutic composition containing said isomer together 
with a pharmaceutically acceptable carrier. 
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